Part-metric-related PMR inequality chains are elegant and are useful in the study of difference equations. In this paper, we establish a new PMR inequality chain, which is then applied to show the global asymptotic stability of a class of rational difference equations.
Introduction
A part-metric related PMR inequality chain is a chain of inequalities of the form where h w will be defined in the next section, p − 2 ≤ w ≤ p − 1. When p 3, chain 1.5 reduces to chain 1.4 . On this basis, we prove that the difference equation
with positive initial conditions admits a globally asymptotically stable equilibrium c 1.
Main results
This section establishes the main results of this paper. For a function f a 1 , . . . , a 2p−1 , let
One equality in the chain holds if and only if a 1 /b 1 · · · a n /b n .
For p ≥ 3 and w > 0, define a function h w : R 2p−1 → R as follows: 
One of the two equalities holds if and only if a
We prove only h p−2 ≤ max{M, 1/m} because min{M, 1/m} ≤ h p−2 can be proved similarly. We proceed by distinguishing two possible cases.
Case 2. There is a partial permutation i 1 , . . . , i r of 1, 2, . .
. . , i r }, it follows from 2.5 and Lemma 2.2 that
Whereas if t ∈ {p 1, . . . , 2p − 1} − {i 1 , . . . , i r }, it follows from 2.5 and Lemma 2.3 that
Hence, h p−2 ≤ max{M, 1/m} is proven. Second, we prove that a 1 · · · a 2p−1 1 if h p−2 max{M, 1/m}. The claim of "a 1 · · · a 2p−1 1 if h p−2 min{M, 1/m}" can be treated similarly. To this end, we need to prove the following. 
Again a contradiction occurs. Let p ≥ 3, a 1 , . . . , a 2p− 
Proof. By Lemma 2.1 and 2.2 , we get
2.15
The second claim follows immediately from Lemma 2.1. We are ready to present the main result of this paper.
2.16
Then As an application of Theorem 2.6, we have the following theorem. The proof of this theorem is similar to those in 11, 13 , and hence is omitted.
